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TRANSPARENT ELECTROLUMINESCENT 
DISPLAY WITH MECHANICAL GAUGE 

BACKGROUND OF THE INVENTION 

This invention generally relates to a display system for 
use in a vehicle and, more particularly, to a transparent 
display screen that is used in combination With at least one 
mechanical gauge indicator element that is positioned near 
the display screen. 

A variety of display systems are available for use in 
vehicles. With the increasing number of electrical sub 
systems Within a vehicle and the increasing number of 
features provided to a driver, it is necessary and useful to 
provide more information to a driver. Conventional instru 
ment panels typically do not have sufficient room to display 
all of the information that could be useful to a driver. 

Moreover, With improvements in technology, it is possible 
and desirable to provide a variety of information to a driver 
in a variety of formats. Conventional instrument panels are 
not capable of meeting this need. 
A variety of display screens have been suggested for use 

in vehicles to provide additional types of information to the 
driver. A major draWback associated With each of the pre 
viously proposed systems is that it must be mounted in a 
position on the instrument panel or dashboard of the vehicle, 
Where space is limited. Further, it is a challenge to provide 
a display panel in a position Where it is easily observed by 
a driver Without unnecessarily or undesirably distracting the 
river from the task of Watching the road. 

One attempted solution has been to substitute recon?g 
urable displays that display a graphic representation of the 
traditional gauge for the mechanical indicator. The recon 
?gurable displays permit the user to select different gauges 
to be displayed (i.e., speed, battery, oil pressure) or to 
change the units of measure (i.e., MPH to Such 
systems typically require expensive, very high resolution 
displays or the graphic representation of the indicator needle 
is unsatisfactory. Another shortcoming of such systems is 
that When the graphic representation of the needle is dis 
played other than purely horiZontal or vertical, the needle 
appears jagged. Further, movement of the graphic needle, 
Which must move at least one piXel at a time, does not have 

the smooth, continuous movement of a traditional mechani 
cal indicator needle. 

This invention provides a display system having a 
uniquely designed display panel that enables a driver to have 
access to a variety of visible information. This invention 

provides the advantage of enabling a single mechanical 
indicator to function as part of a variety of gauges. Further, 
this invention provides a display system that places the 
visible information Within the typical or normal line of sight 
of a driver Without obstructing the driver’s vieW of the road. 

SUMMARY OF THE INVENTION 

In general terms, this invention is a display system for a 
vehicle having a transparent display screen that can be 
positioned directly in front of mechanical gauge indicator 
components. The display screen preferably is transparent 
and only has a frame or rim along one edge of the screen so 
that it does not obstruct the driver’s vieW of the instrument 
panel. 
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2 
A display system designed according to this invention 

includes several basic components. A display panel includes 
at least one recon?gurable portion. A panel frame extends 
along only one side of the panel. A plurality of roW and 
column electrodes are supported by the panel rim and eXtend 
from the rim into the display panel to provide illumination 
to the piXels on the display screen to produce a desired 
display or image on the screen. The display screen can be 

positioned in front of mechanical gauge indicator compo 
nents such as needles. The displayed images on the screen 
are varied depending on the information desired by a driver 
of the vehicle. The mechanical indicator components are 
controlled to Work consistent With any one of a number of 

displays on the display screen so that the desired information 
is available to a vieWer of the display panel. 

Various features and advantages of this invention Will 
become apparent to those skilled in the art from the folloW 
ing detailed description of the presently preferred embodi 
ment. The draWings that accompany the detailed description 
can be brie?y described as folloWs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic, diagrammatic illustration of a 
display system designed according to this invention. 

FIG. 2 is a side vieW of a ?rst embodiment of this 

invention. 

FIG. 3 is a side vieW of a second embodiment of this 

invention. 

FIG. 4 is a schematic diagram of a display screen 
designed according to this invention. 

FIG. 5 is a schematic illustration of a system including a 
display designed according to this invention. 

FIG. 6 is a front vieW of one con?guration of the display 
and indicators of FIG. 5. 

FIG. 7 illustrates another con?guration of the display and 
indicators of FIG. 5. 

FIG. 8 illustrates another con?guration of the display and 
indicators of FIG. 5. 

FIG. 9 illustrates another con?guration of the display of 
FIG. 5. 

FIG. 10 illustrates another mode of operation of the 
arrangement of FIG. 5. 

FIG. 11 illustrates a preferred arrangement for controlling 
a system designed according to this invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

FIG. 1 diagrammatically and schematically shoWs a dis 
play system 20 for use in a vehicle. The display system 20 
includes an instrument panel 22 that includes a plurality of 
gauges 24, such as a speedometer, tachometer and fuel 
gauge, for eXample. The instrument panel 22 is supported on 
a dashboard or instrument panel frame 26 in a conventional 

manner. 

A display screen 30 preferably is supported on the instru 
ment panel frame 26 so that it is moveable betWeen a ?rst 
position 32 and a second position 34 (shoWn in phantom). As 
can be seen in FIGS. 1 through 3, the ?rst position 32 
includes the display screen 30 being positioned above the 
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instrument panel 22 and above the dashboard 26. In this ?rst 
position, the display screen 30 is Within the normal line of 
sight or vieW of a driver of the vehicle. 

The display screen 30 preferably is transparent and elec 
troluminescent so that it does not obstruct the ability for the 
driver to observe the road While driving. The display screen 
30 most preferably does not include a frame or rim around 
its perimeter because such a frame or rim may obstruct the 
vieW of the driver or distract the driver While the display 
screen 30 is in the ?rst position 32. 

Referring to FIG. 2, a ?rst embodiment of the display 
system 20 is illustrated in slightly more detail in a diagram 
matic fashion. The display screen 30 is moveable betWeen 
the ?rst position 32 and the second position 34 as illustrated 
by the arroW 35. A support member 36, Which preferably is 
a sliding channel, supports the display screen in a manner 
that alloWs it to be manually moved betWeen the ?rst and 
second positions 32 and 34. The preferred embodiment 
includes a cover 37 that is moveable into a position Where 
it closes a gap at the top of the instrument panel frame 26 
Whenever the display screen 30 is moved into the second 
position 34. ApoWer and data supply cord 38 preferably is 
relatively ?exible and extendable through the instrument 
panel frame 26 so that it accommodates the movement of the 
display screen 30 betWeen the tWo positions. 

The preferred embodiment also includes a ?lter 40 and a 
?lter 42 that are positioned behind the display screen 30 
(relative to the driver). The ?lter 40 enhances the vieWability 
of any display or image on the display screen 30 by ?ltering 
out some light such as sunlight or the light from oncoming 
headlights that comes through the Windshield 44 of the 
vehicle. Similarly, the ?lter 42 ?lters out light coming from 
the instrument panel 22, Which makes the display more 
effective When the display screen 30 is in the second position 
34. A single ?lter can be used that moves With the screen 30. 

Further, a polariZer 46 preferably is mounted on the Wind 
shield 44 to provide additional ?ltering of light to make the 
images on the display screen 30 more readily visible. In one 
example, the polariZer 46 has a ?rst orientation and the ?lter 
40 is a polariZer having a second orientation that is rotated 
90° relative to the ?rst orientation. Alternatively, a ?lter can 
be designed to have a variable transmission as described 
beloW. 

FIG. 3 shoWs another embodiment Where the display 
screen 30 is pivotably supported on the dashboard or instru 
ment panel frame 26 by a pivoting support member 48. In 
this embodiment, the display screen 30 can be ?ipped from 
the ?rst position 32 to the second position 34 as generally 
shoWn by the arroW 49. Although not speci?cally illustrated, 
this embodiment preferably includes a position detector that 
determines the screen position so that the data supplied Will 
result in a display that is oriented consistent With the screen 
position. In other Words, the display image Will need to be 
?ipped Whenever the screen is ?ipped so that the displayed 
image is not upside doWn. The display screen 30 does not 
obstruct the vieW of the driver through the Windshield 44 or 
the vieW of the instrument panel 22 under normal operating 
conditions because the display screen 30 preferably is trans 
parent and does not have a frame or rim around the edges 
that extend outWard and aWay from the instrument panel 
frame 26. 

15 

25 

35 

45 

55 

65 

4 
FIG. 4 schematically illustrates the preferred embodiment 

of the display screen in more detail. The display screen 30 
preferably includes a transparent display panel 50 having a 
top edge 52 and side edges 54 and 56. Only the bottom edge 
58 includes a frame or rim portion 60. The edges 52, 54 and 
56 do not have a frame or rim extending around them, Which 
enhances the ability for the driver to maintain a normal line 
of sight through the Windshield 44 Without unnecessary 
obstruction. All of the poWer and data for the display panel 
50 is supplied through the poWer supply line 38 (Which is 
connected to a poWer and data source that is not illustrated). 
The electrical connection 38 is maintained through the 
single rim member 60. 
A plurality of roW electrodes extend from one side of the 

rim member 60 and then across a central portion of the 
display panel 50 and then terminate back at the rim member 
60. A plurality of column electrodes 64 extend generally 
perpendicularly aWay from the edge 58 of the display screen 
50. All of the poWer and data is supplied for the entire 
display screen from the one side of the display. The roW 
electrodes 62 and column electrodes 64 interact Within the 
central portion 70 of the display 50 to provide a ?rst, 
recon?gurable display portion. The roW electrodes 62 and 
column electrodes 64 operate in a conventional manner to 

illuminate selected pixels Within the ?rst portion 70 to 
provide display images as desired. 

The display screen 50 also includes non-recon?gurable 
portions 72 and 74. These portions have the roW electrodes 
62 extending through them. The roW electrodes 62 prefer 
ably extend through the portions 72 and 74 in a generally 
arcuate pattern as illustrated. The preferred embodiment 
includes at least some of the roW electrodes 62 having a 

varying thickness along a portion of their length. Since the 
length of each of the traces that constitute the roW electrodes 
62 is proportional to the resistance associated With each roW 
electrode, the preferred embodiment modi?es th e thickness 
of some of the roW electrodes to maintain a more consistent 

resistance across the entire display panel 50. For example, 
the roW electrodes 62‘ have a length that is much longer than 
the roW electrodes 62 that extend across the recon?gurable 
portions 70 closer to the edge 58 of the display 50. The 
portions of the roW electrodes 62‘ that extend through the 
screen portions 72 and 74 preferably have a greater thick 
ness than the portions of the same roW electrodes extending 

through the recon?gurable portion 70. Further, the thickness 
of the roW electrodes 62‘ Within the portions 72 and 74 are 
greater than the thicknesses of the roW electrodes 62 that 
extend along the portions 72 and 74 but have a relatively 
shorter length. The thicker portions of the longer roW 
electrodes reduces the resistance associated With those roW 
electrodes and maintains a more consistent resistance across 

the entire display panel. The thickness can be increased in 
one or more directions (i.e., parallel With the screen or 

perpendicular to the screen). 
The most preferred embodiment includes an icon elec 

trode 76 that extends out of the frame member 60 for 
selectively illuminating an icon 78 With in the portion 74. 
The icon 78 is formed by shaping the electrode 76 and can 
be, for example, a turn signal indicator. Similarly, the portion 
72 of the screen 50 preferably includes an icon electrode 80 
for selectively illuminating an icon 82. Since the portions of 
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the screen 72 and 74 are not recon?gurable, one or more 

icons can conveniently be provided on those portions to 
provide additional information to the electrode through the 
display 30. The information to be supplied on the recon?g 
urable portion 70 and the form of the icons 78 and 82 can 
vary depending upon the needs of a particular embodiment. 
A signi?cant advantage is provided by the inventive 

arrangement because the display screen 50 has a frame or 
rim member 60 along only one edge 58 of the display 30. 
Therefore, a transparent display screen 50 can be placed 
above the instrument panel Without obstructing a driver’s 
normal vieW of the road. Additionally, the transparent dis 
play screen alloWs a driver to see mechanical indicators on 

the instrument panel even When the display screen 30 is 
positioned in front of the instrument panel 22 (i.e., in the 
driver’s line of sight of the panel 22). This arrangement 
alloWs for additional information to be provided to a driver 
in an effective and convenient manner Within the already 
limited space Within the interior of a vehicle. 

A system 120 that combines displayed images With 
mechanical gauge indicators is shoWn in FIG. 5. Acontroller 
122 receives data from a plurality of sensors 124 mounted on 
the vehicle, such as a vehicle speed sensor 124a, fuel level 
sensor 124b, a compass 124c, and a battery voltage sensor 
124d. The controller 122 preferably also receives additional 
vehicle information from a vehicle bus 126, and a vehicle 
navigation system 127. One or more user activated sWitches 
128 or other interface components permit the user to select 
Which sensor data Will be displayed. The controller 122 may 
be a microprocessor or logic circuit, for eXample. 

The controller 122 controls a motor 132a to move a 

mechanical indicator 134a, such as a needle. Preferably a 
digitally controlled motor 132a, such as a stepper motor, is 
utiliZed. Alternatively, a servo motor or other knoWn means 

for moving an indicator 134 could be used. Non 
recon?gurable, light-emitting backup gauge displays 135a, 
such as LEDs, indicate miles-per-hour about the periphery 
of the indicator 134a travel. One or more LEDs 136a or 

other light sources may optionally be mounted on the 
indicator 134a. Alternatively, the LEDs 136a or light 
sources may be adjacent the indicator 134a. 

A display 138, preferably a transparent electrolumines 
cent display such as the display 30 described above, is 
positioned in front of the indicator 134a. The display 138 
selectively displays, among other things, one of a plurality 
of gauge displays 140a, such as miles-per-hour 140a, having 
indicia 142a. The display 138 is vieWed by the user from a 
front 144 of the display 138. The display 138 is preferably 
mounted in front of the indicator 134a (i.e., betWeen the 
indicator and the driver). 

Avariable transmissive device 148 is preferably disposed 
betWeen the display 138 and the indicator 134. The variable 
transmissive device 148 preferably comprises an electro 
chromic dimmer or LCD, such as is knoWn in the art. The 
variable transmissive device 148 preferably provides trans 
missivity variable betWeen approximately 0.85 and 0.05. 
Alternatively, the variable transmissive device 148 can com 
prise a shear material Which may be illuminated by a light 
source 152 behind the transmissive device 148. Selective 
operation of the light source 152 by the controller 122 
behind the transmissive device 148 selectively hides or 
makes visible the indicator 134 from the front of the display 
138. 
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Preferably a second mechanical indicator 134b is posi 

tioned adjacent the mechanical indicator 134a. The display 
138 further displays a gauge display 140b corresponding to 
input from the fuel-level sensor 124b. The controller 122 
controls the motor 132b to move indicator 134b based upon 
data from another sensor, such as the fuel-level sensor 124b, 
or Whichever sensor 124 is associated With a current gauge 

display 140. Non-recon?gurable, light-emitting backup 
gauge displays 135b, such as LEDs, indicate fuel levels 
about the periphery of the indicator 134b travel. The indi 
cator 134b may include one or more LED’s 136b or other 

light sources. Alternatively, the LEDs 136b or light sources 
may be adjacent the indicator 134b. Preferably, the variable 
transmissive device 148 is partitioned such that the trans 
missivity of a right portion 138a is variable independently of 
a left portion 138b. 

In operation, the display 138 displays each gauge display 
140 corresponding to one of the vehicle sensors 124, and the 
associated indicator 134 is moved based upon data received 
from the sensor 124 corresponding to the gauge display 140. 
The controller 122 controls the motor 132 to move the 
indicator 134 rotatably to point to the appropriate indicia 
142 in the gauge display 140 based upon data from the 
sensor 124. The visibility of the indicator 134 through the 
variable transmissive medium 148 and display 138 is 
increased by the LED’s 136 on the indicator 136, particu 
larly at night. When selected by a user activated sWitch 128 
or When determined appropriate by the controller 122, the 
controller 122 changes the display 138 to indicate different 
gauge displays 140. At the same time, the controller 122 
modi?es the position of the associated indicator 134. 

For example, When selected by a user activated sWitch 
128 or When determined to be appropriate by the controller 
122, the controller 122 changes the display 138 to indicate 
the compass 1406 as shoWn in FIG. 6. At the same time, the 
controller 122 modi?es the position of the indicator 134a to 
indicate the direction of vehicle travel based upon data from 
the compass 124c. The controller 122 may also change the 
gauge display 140b on display 138 to the gauge display 140d 
for battery voltage. At the same time, the controller 122 
moves the indicator 134b to re?ect data received from a 

battery voltage sensor 124d. The gauge then displays battery 
voltage utiliZing the recon?gurable display 138 and indica 
tor 134b. 

Upon selection by a user activated sWitch 128 or When 
determined to be appropriate by the controller 122, the 
controller changes the display 138 to display a gauge display 
1406 for kilometers per hour as shoWn in FIG. 7. At the same 

time, the controller 122 changes the position of the indicator 
134 to indicate the current speed of the vehicle in kilometers 
per hour in conjunction With the gauge display 1406. 
As shoWn in FIG. 8, the left portion 148b of the variable 

transmissive device 148 can be selected to become opaque 
by the controller 122 or manually via sWitches 128. Infor 
mation 154 can then be displayed by display 138 on the left 
portion 138b of the display independent of the indicator 
134b. It should be apparent the right portion 148a of the 
variable transmissive device could also be made opaque to 
display information on the right portion 138a of the display 
138 independent of the indicator 134a. 
As shoWn in FIG. 9, When selected by a user activated 

sWitch 128 or When determined to be appropriate by the 
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controller 122, the entire variable transmissive device 148 
becomes relatively opaque based upon a signal from the 
controller 122, thereby hiding the indicators 134a—b. The 
display 138 can display information 156 based upon data 
from the navigation system 127, such as a map and the 
location of the vehicle, on the display 138 Without the 
indicator 134 being visible. It should be apparent that the 
display 138 can then be used to display any information, 
such as teXt or other graphics, When the indicator 134 is 
obscured by the variable transmissive device 148. 

Referring to FIG. 10, if the electroluminescent display 
138 should fail during operation, the controller 122 takes 
several steps automatically or by manual selection With 
sWitches 128. First the variable transmissive device 148 
becomes transparent. The backup gauge displays 135a—b are 
turned on to provide a backup gauge display, so that the 
gauge 120 can provide fuel level and speed information at all 
times, even if the display 138 should fail. Light from the 
backup gauge displays 135a—b is visible through front 
surface 144. 

It should be apparent that any number of mechanical 
indicators 134 could be positioned adjacent the display 138 
and that more than one display 138 could also be utiliZed. 
The variable transmissive medium 148 could be partitioned 
for each indicator 134, so that any indicator 134 could be 
selectively obscured. 

FIG. 11 schematically illustrates a preferred arrangement 
for controlling the display system. This eXample is modi?ed 
compared to those discussed above in that the controller 122‘ 
is effectively separated into tWo separate modules. A ?rst 
module 122‘ processes information from the vehicle bus 126 
and the interactive driver interface 128. The controller 
module 122‘ communicates With a display controller 222 
Which also communicates With the driver interface 128. The 
display controller 222 also provides information to other 
portions of the vehicle through the vehicle bus 126. 

The display controller 222 controls a backlight driver 230 
to selectively cause illumination of backlight elements 234, 
Which can be light emitting diodes or other icon lighting 
elements as knoWn in the art. The display controller 222 also 
controls a ?lter driver 240, Which controls the transmissivity 
of the controllable ?lter 148. The display controller 222 also 
controls the display screen 138 through the ELD driver 250. 
In this embodiment, a single, dedicated display controller 
module 222 is responsible for the operation of the display 
screen 138, the transmissivity of the controllable ?lter 148 
and the operation of the mechanical indicator 134. 

The preceding description is eXemplary rather than lim 
iting in nature. Variations and modi?cations may become 
apparent to those skilled in the art that do not depart from the 
purvieW and spirit of this invention. The legal scope of 
protection given to this invention is to be limited only by the 
folloWing claims. 
What is claimed is: 
1. A display system comprising: 
a panel having at least one recon?gurable portion; 
a panel frame extending along only one side of said panel; 
a plurality of roW electrodes and a plurality of column 

electrodes supported by said panel frame and extending 
from said frame into said recon?gurable panel portion; 
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8 
at least one mechanical indicator component positioned 

near said panel; and 
a controller that controls said roW and column electrodes 

to selectively generate a displayed image on said panel 
and controls said indicator component such that said 
indicator component and said displayed image provide 
desired information to a vieWer of said panel, 

Wherein said panel is supported such that said panel is 
moveable betWeen a ?rst position Where said indicator 
components are behind said panel and a second posi 
tion. 

2. The system of claim 1, Wherein said panel is transpar 
ent. 

3. The system of claim 1, including a ?lter positioned 
betWeen said indicator component and said display panel. 

4. The system of claim 3, Wherein said ?lter is controlled 
to selectively alloW said indicator component to be visible in 
combination With a displayed image on said panel. 

5. The system of claim 3, Wherein said ?lter prevents light 
from behind said display panel from interfering With the 
vieWer’s ability to perceive a displayed image on the display 
panel. 

6. The system of claim 3, Wherein said ?lter comprises a 
variable transmissive device. 

7. The system of claim 1, Wherein said roW electrodes 
eXtend along said recon?gurable panel portion in a generally 
straight line in a ?rst direction and said column electrodes 
eXtend along said recon?gurable panel portion in a generally 
straight line in a second direction that is generally perpen 
dicular to said ?rst direction. 

8. The system of claim 1, including at least one panel 
portion that is not recon?gurable and Wherein said second 
panel portion includes at least one icon that is selectively 
illuminated. 

9. The system of claim 1, including gauge display ele 
ments positioned near said indicator components, said gauge 
display elements being selectively energiZed to provide a 
gauge display With said indicator components When said 
panel is in said second position. 

10. The system of claim 1, Wherein the mechanical 
indicator includes illumination and the controller controls 
the illumination. 

11. A display system for a vehicle comprising: 
at least one mechanical indicator component that is con 

trollable to move into at least tWo positions, said 
indicator component being positioned in the vehicle so 
as to be visible to a driver of the vehicle; and 

a transparent display panel positioned near said indicator 
component and that is controllable to selectively dis 
play an image on said panel, 

Wherein said panel is movable betWeen a ?rst position at 
Which said image and said indicator component are 
vieWable in superposition by the driver to provide a 
visible indication of desired information and a second 
position spaced from said ?rst position Within a normal 
line of sight of the driver. 

12. The system of claim 11, Wherein said indicator com 
ponent comprises a needle that is rotatable into a plurality of 
positions. 

13. The system of claim 11, Wherein said indicator com 
ponent provides a second visible indication of desired infor 
mation different from the ?rst-mentioned indication When 
said panel is at said second position. 
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14. The system of claim 11, wherein said panel includes 
a frame portion along only one side of said panel, said frame 
portion being out of the normal line of sight of the driver 
When said panel is at said second position, and Wherein a 
plurality of column electrodes and a plurality of roW elec 
trodes are supported by said frame portion and eXtend into 
said panel. 

15. A display system comprising: 
a display panel having a perimeter and that is controllable 

to selectively display a visible image on said panel; 
a frame along only a portion of said panel perimeter such 

that another portion of said panel has an edge that is not 
framed, said frame having a frame portion running 
along a single edge of said panel perimeter; 

a ?rst plurality of electrodes having respective ?rst and 
second ends and extending along at least a recon?g 
urable portion of said panel, said ?rst ends of said ?rst 
plurality of electrodes being supported by said frame 
portion; and 

a second plurality of electrodes having respective ?rst and 
second ends and extending along at least said recon 
?gurable portion of said panel, said ?rst ends of said 
second plurality of electrodes being supported by said 
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frame portion, said ?rst and second pluralities of elec 
trodes forming a grid on said recon?gurable portion of 
said panel such that said ?rst and second pluralities of 
electrodes are controlled to provide the visible image. 

16. The system of claim 15, Wherein said ?rst plurality of 
electrodes also eXtend along a second portion of said panel 
that is not recon?gurable. 

17. The system of claim 16, Wherein said second portion 
of said panel includes at least one icon electrode that is 
con?gured as an icon and is selectively controlled to provide 
a visible image of the icon. 

18. The system of claim 15, further including at least one 
mechanical indicator component behind said panel, said 
indicator component being selectively movable relative to 
said panel to provide a visible indication of desired infor 
mation to a vieW of the displayed image and said indicator 

component. 
19. The system of claim 15, Wherein said second ends of 

said ?rst plurality of electrodes are also supported by said 
frame portion. 


